'One World, One Health' is a foundation concept in veterinary medicine, much like comparative medicine. However, teachers of veterinary medicine often fail to identify it or speak of its importance within the veterinary curriculum. The resurgence of interest in the 'One World, One Health' concept aligns well with the underlying principles on which the University of Calgary Faculty of Veterinary Medicine (UCVM) has been newly founded. This concept is therefore a key component of the UCVM programme, and one that is well highlighted for those studying in the Doctor of Veterinary Medicine (DVM) course and graduate students.
Introduction
The University of Calgary Faculty of Veterinary Medicine (UCVM) is the fifth Doctor of Veterinary Medicine (DVM) programme in Canada. Development of the UCVM programme was begun in 2005. The UCVM DVM programme received provisional accreditation from the American Veterinary Medical Association Council on Education in 2008, when the first class of DVM students were accepted. Before the launch of UCVM, veterinary human resource needs in Alberta had been met by the Western College of Veterinary Medicine (WCVM, Saskatoon, Saskatchewan) and the other three Canadian veterinary colleges. For several decades, Alberta has supported 20 students a year to attend WCVM. This quota alone has not been sufficient to meet the needs of the province. The Alberta Veterinary Medical Association has been registering approximately 90 to 110 new veterinarians each year for the last several years, with the additional veterinarians coming from other provinces or from international institutions. As in most jurisdictions worldwide, Alberta appears to be facing a shortage of veterinarians working in rural areas, in food supply veterinary medicine and in other areas of veterinary medicine. Although it is difficult to establish accurate numbers for veterinary demand, the Provincial Government recognised in 2003 that increases in the veterinary workforce were needed, especially to serve: − rural Alberta − the food-animal industries − ecosystem and public health − biomedical research.
This decision was based on the unique situation of the province. The economy of Alberta is supported by a major agri-food industry, environmentally intense oil and gas industries, an environmentally dependent tourism industry and two major research-intensive universities. The foodand fibre-producing industries rely extensively on exports and require a receptive export market to prosper. Alberta is the major beef producer in Canada and has extensive dairy, hog and poultry industries. It has the highest horseowning population in Canada. Alberta is home to a number of national and provincial parks. Domestic animals and wildlife frequently share the same land. Bison in northern Alberta are infected with tuberculosis and brucellosis, and these diseases, as well as others, have spilled into wildlife populations. The largest industrial development currently in Canada -the oil sands -has a major impact on the northern environment in Alberta, and oil and gas wells are distributed across farms and ranches throughout the province. In addition, Canada has experienced four important emerging infectious diseases in recent years: severe acute respiratory syndrome, bovine spongiform encephalopathy, avian influenza and, most recently, H1N1, resulting in billions of dollars of loss across the country. Other diseases introduced recently to Alberta have had a significant impact on human and animal health, such as West Nile virus and chronic wasting disease.
These factors convinced the Province that it needed to increase the number of veterinarians trained to serve its needs and willing to work in rural areas. Moreover, Alberta recognised the need to have veterinarians conversant with animal-human health interactions, public health and ecosystem health (or eco-health): areas that are now included under the 'One World, One Health' concept. The advantages of having an active, research-intensive veterinary college located within its borders, that could address issues of importance in Alberta, were also recognised.
The right to develop the programme was awarded to the University of Calgary when it proposed a close alliance with the Faculty of Medicine, which would enhance interactions between veterinary and human medicine and health. From the beginning, there has been significant collaboration among the institutes, departments and Faculties of Medicine and Veterinary Medicine, leading to unique cross-training, collaborative research and education and curriculum development opportunities, since the two faculties are partially co-located in the same physical complex.
This essay will provide a general overview of the DVM programme and focus on how perspectives on global health and 'One World, One Health' are being embedded in the programme and culture at UCVM. In 1997, the US Institute of Medicine defined global health as: 'health problems, issues and concerns that transcend national boundaries, may be influenced by circumstances or experiences in other countries, and are best addressed by cooperative actions and solutions' (4). The World Organisation for Animal Health (OIE) has promoted the 'One World, One Health' approach as a global health framework through which all stakeholders can integrate competent animal and human health systems to improve health outcomes throughout the world. 'One World, One Health' comprises: 'the collaborative efforts of multiple disciplines working locally, nationally, and globally, to attain optimal health for people, animals, and our environment' (1). 'One World, One Health' involves a cultural shift in veterinary and human medicine from disease care to health promotion and protection. For the purposes of the UCVM curriculum, One Health and Global Health are inexorably linked, and this discussion shall address how the UCVM curriculum reinforces the cultural shift needed to produce competent veterinarians to meet current and future challenges to animal, human and ecosystem health.
An overview of the Doctor of Veterinary Medicine programme: an integrated core-elective curriculum
The four-year curricular model employed by UCVM is best described as an 'integrated core-elective curriculum' (Boxes 1 and 2), where students have foundational core general veterinary practice education with ample elective opportunities, including international and/or global health rotations. In a core-elective curriculum, all students take a required core programme and then choose a range of distinctive elective options that comprise a significant portion of the programme.
'Integrated' refers to the integration of basic and applied sciences across the curriculum, particularly through the employment of weekly clinical presentations, where students are exposed to a variety of clinical cases and professional problems that veterinarians face. The cases and the approach gradually become more complex as students progress from year one to year three. Integration also refers to the incorporation of hands-on, practical education with theoretical education throughout the curriculum, predominantly through clinical and professional skills courses.
The fourth year of the programme follows a distributed model, with practicum rotations occurring in sites distributed across Alberta, across Canada and internationally. This Distributed Veterinary Learning Community (DVLC) is composed of partners who are representative of the broad range of veterinary medicine (see details below). Extensive practical exposure in the first three years of the programme is designed, in part, to prepare the students for their fourth-year practicum rotations in community partner practices. A four-year curricular model was chosen to ensure exposure to the full The UCVM students receive a foundational core of general veterinary education spread over the four years. They have the opportunity to pursue electives in years two and three and, during the fourth year, will follow an enriched programme in one of the following Areas of Emphasis (AoE): − production animal health − ecosystem and public health − equine health − investigative medicine.
To assist them with their final selection of an AoE, students are given elective opportunities in all four AoE during the first three years. These electives provide experience in a particular area for students who are unfamiliar with that field, or prepare students to pursue an AoE programme in the fourth year. Students will be required to choose their preferred AoE in the third year. Each AoE programme in the fourth year is composed of required practicum rotations and a series of electives. Students are able to use the electives to either increase their depth of understanding and skill within a particular AoE or they may choose to broaden their experience to provide a suitable foundation for a general, multi-species veterinary practice.
Production animal health
Production animal health covers the individual and population animal health of all food-and fibre-producing animal species. The intent is to educate veterinarians to meet the needs of the livestock industry and rural Alberta.
Ecosystem and public health
Ecosystem and public health examines the interface of domestic animal, wildlife, human and environmental health. Its aim is to educate veterinarians to meet the needs of society through public and private practice in areas related to: − public health − food safety − environmental and agricultural interfaces − wildlife conservation and zoological medicine and health.
Equine health
This course covers the population and individual animal health of horses. The objective is to educate veterinarians to meet the needs of the equine industry, horse-owners and rural Alberta.
Investigative medicine
Investigative medicine covers comparative medicine, biomedical research and laboratory-animal medicine. It also includes opportunities for research training in other areas of veterinary medicine. The intent is to encourage students to consider research careers in academia, industry or government, to advance animal and human health.
Distributed Veterinary Learning Community
Another key feature of the programme is the Distributed Veterinary Learning Community (DVLC). The DVLC is composed of veterinarians and other appropriate educators who provide professional practicum rotations during the fourth year of the DVM programme in a variety of settings. Thus, DVLC partners include public and private practices, non-governmental organisations (NGO) and corporate practice, as well as research and government laboratories.
Box 2
An overview of the structure of the fourth-year syllabus Students will follow a 40-week practicum rotation programme spread over 52 weeks. The fourth year will start immediately upon completion of the third year. Students will have a combination of compulsory and elective courses within the Area of Emphasis (AoE). Students will have the opportunity to focus their training heavily within the AoE or to prepare themselves for a multi-species, general practice environment by expanding their experiences through electives
Fourth year
Students take 4 courses in the 4th year. The year is scheduled over a total of 40 weeks across the entire calendar year. All 4 courses are comprised of practicum rotations that are also scheduled across the entire calendar year. The subset of this DVLC that encompasses clinical practice, and will serve as the UCVM academic teaching hospital, is referred to as the Distributed Veterinary Teaching Hospital (DVTH). The DVTH has a diverse stable of practices and veterinarians that will participate in the teaching of practicum rotations in the fourth year. Many primary-appointment faculty staff in UCVM are embedded in the DVTH. Through the development of the DVTH, UCVM is engaging a range of practice partners to provide practical learning experiences.
The DVLC model allows the creation of sufficient learning opportunities at key times of the year to meet teaching requirements. The four-year programme also enhances opportunities for the students to have summer work experiences between years one and three. To gain the full benefit from a four-year curriculum, UCVM is committed to creating opportunities for its students to take part in veterinary-related activities over the summer months and is seeking ways to support such activities.
Administrative departments
The administrative structure of UCVM has been established to reflect its educational and research missions, and to create an environment in which the concept of 'One World, One Health' can thrive. The UCVM has four departments assigned responsibility for education and research in an AoE. The departments are: These departments are all multi-disciplinary, including faculty members from the relevant basic, applied, population and clinical sciences. In addition, there is an Assistant Dean of Government and International Relations, who assists with overall direction and development in governmental, NGO and international initiatives and relationships that would be expected specifically to support education in global health.
Integrating 'One World, One Health' into the curriculum
The principles and knowledge required to develop a professional culture embracing 'One World, One Health' are integrated throughout the curriculum. Students will gain practical, life and international experience by being exposed to many professional partners in the DVLC, learning from an international faculty, and being introduced to jointly appointed professors with the Faculty of Medicine. This faculty has a 'global health initiative' encompassing the One Health approach in which the UCVM is a partner, providing rich international opportunities for graduate and DVM students to work and conduct research in multi-disciplinary teams.
The terminology employed throughout UCVM documents, such as 'distributed veterinary learning community', 'practicum rotations', 'clinical and professional skills', 'professional practice and health' (as opposed to 'medicine' or 'disease'), has been carefully chosen to reflect the focus of this new veterinary programme (i.e. preventive medicine and health protection and promotion), and the breadth of the veterinary profession, as well as to ensure that all career choices within the profession are considered equally valid and respected. In this way, students will graduate with a firm understanding of the determinants of health, their roles in promoting animal, human and ecosystem health, and the ways in which veterinarians are crucial contributors to local, national and global health.
The UCVM curriculum integrates basic health disciplines, clinical cases, clinical and professional skills, and the AoE in a manner that routinely exposes students to issues that arise at the interface of animals, people and the environment. Students obtain broad professional expertise through experiencing a complete range of health, social and ecosystem concerns, taught by an international faculty. Students at UCVM are developing the ability to understand what global health and One Health mean, throughout courses that are delivered during the first three years (see Box 1). The veterinary students will matriculate from a unique educational experience with a professional culture of preventive medicine and health promotion and protection, as well as understanding the importance of competent veterinary and public health systems working collaboratively in the world of today. Continued evolution of the integrated curriculum will occur as feedback from students and faculty members guides changes.
One course that explores the interface between animals, people and the social and physical environment is the Animals, Health and Society (VM323) course in the first year. This course explores the role of the veterinarian in promoting animal and human health through animal health management. It is organised around an ecological framework that explores the interaction of ecological, medical, environmental and social factors that influence health and welfare in animals, as well as the contribution of these determinants to human health. The focus of the class is how to think about health in the practice of veterinary medicine and to discover ways that diseases can be prevented and health promoted. It introduces first-year veterinary students to ways in which healthy relationships between humans and animals can be supported by studying the factors that determine health and how these affect people and animals in their shared environment.
The UCVM and the Faculty of Medicine have co-developed a course suitable for pre-medical and pre-veterinary students in the Bachelor of Health Sciences programme that is entitled One Health/Global Health (HSOC 591). This course delves into global health issues and gives students an appreciation of the complexity of health research in the context of a developing country, where ecosystem, animal and human health are inextricably related.
Ecosystem and Public Health
The area of emphasis and department most focused on the 'One World, One Health' agenda is Ecosystem and Public Health. Those students who select Ecosystem and Public Health as their fourth-year AoE will take an integrated and interdisciplinary, population and public health approach to achieving and maintaining healthy communities and environments, locally and globally. The programme focuses on understanding the interactions among people, domestic animals, wildlife and the environment, and develops strategies to prevent or minimise negative health consequences. It also emphasises leadership and communication skills required to work as a member of a multi-disciplinary team and to develop solutions to complex human, animal and ecosystem health issues. Those DVM students enrolled in this AoE will have priority for electives and other programmes in the same field. Graduate DVM students may pursue careers in: -private or public practice -public health -wildlife health -zoological conservation and management -international veterinary medicine -defence -research.
It is anticipated that students who pursue this programme may also work in rural veterinary practice, serving a broader community and perhaps partly supported through government programmes. There has been considerable discussion on such programmes in Alberta, and they are referred to as a 'rural community veterinary practice model' (2).
Students taking the Ecosystem and Public Health AoE will be expected to develop the following core competencies and be able to:
-discuss the ecological, biological and social determinants of health and disease that influence, or are influenced by, humans, wildlife and domestic animals -use evidence-based medicine to develop disease detection and control strategies for current and emerging health problems at the individual and population level, and know how data gathered from animal health surveillance activities can be used to forecast risks to animal, human and, in broader terms, ecosystem health -identify the critical health issues facing the ecosystem, humans and animals in Alberta, Canada and globally, and consider how veterinarians contribute to the development of solutions for health issues at the animal-humanenvironment interface -critically examine the roles and responsibilities of veterinarians in animal welfare and animal, public and ecosystem health, locally and globally -examine the role of veterinarians in the development, implementation and communication of animal and public health policy.
The AoE course called, 'VETM 583 Ecosystem and Public
Health,' will be 14 weeks long and combine required and elective rotations specifically related to this area. In addition to a 20-week core programme in general veterinary practice, students will spend an additional six weeks in electives of their own choice (the 'Clinical Enrichment course').
The VETM 583 Ecosystem and Public Health required rotations will focus on public, animal (domestic and wildlife), ecosystem and environmental health, using field work and case studies. The elective rotations will include a suite of options, such as:
-advanced public health -advanced ecosystem and environmental health -wildlife health and conservation medicine -public practice -international rotation(s) in global health issues -research project(s) focusing on the interface of ecosystem, animal and public health -further options to be developed.
In the Ecosystem and Public Health AoE course (VETM 583) and its Clinical Enrichment electives (VETM 593), students will have the opportunity to take additional relevant rotations, such as production animal herd health and advanced diagnostic pathology, that serve their career interests (see Box 3).
Students who select the Ecosystem and Public Health AoE will also be able to pursue an international rotation focusing on global health, where they will gain further experience in the contribution of veterinarians and Veterinary Services to global health. Opportunities will be provided for students to work in multi-disciplinary teams with social scientists, biologists, physicians, ecologists, environmental scientists, medical geographers, epidemiologists and veterinarians with diverse expertise.
Students throughout the DVM programme will understand the value of robust, well-trained animal and public health veterinarians who know how to build partnerships across many disciplines and organisations to deliver the best animal and public health services. Students are taught the importance of international organisations in promoting global health: however, Ecosystem and Public Health rotations would, for example, delve more deeply into how the OIE tool for performance evaluation of Veterinary Services (5) is used, and how it can also identify gaps and weaknesses in the ability of these Services to comply with OIE international standards and promote global health. Discussions on the minimum veterinary training and education needed to ensure a competent Veterinary Services system will assist students to appreciate their important public service role as licensed, certified or accredited veterinarians in ensuring exported and imported products and animals meet national regulations and internationally established guidelines.
It is important to reiterate that all students in the DVM programme will be exposed to the concepts of 'One World, One Health', beginning in the first year of the curriculum. It is recognised that the international dependency of the agri-food, tourism and oil and gas industries in Alberta makes it essential that veterinarians working in all areas appreciate and are able to apply these principles in their professional practice, regardless of the nature of that practice.
Graduate education
This article has focused on the DVM programme. However, it is important to recognise that graduate education in disciplines serving or related to the concept of global health in the context of 'One World, One Health' will also be essential in the overall success of the veterinary profession in this area. Graduate education will drive advancement in the area as a whole, but it will also influence the DVM programme. Professional DVM students will see graduate students, interns, residents and post-doctoral fellows pursuing interesting and exciting research and career opportunities within the field. This will serve to encourage the students but also to validate this option as a career choice. Involving graduate students in the professional education programme will help to reinforce this. An active graduate programme in this area will also help to expose graduate students pursuing other career pathways.
At present, the faculty has six graduate students pursuing programmes specifically related to 'One World, One Health' and ecosystem and public health. Many aspects of these programmes are in collaboration with the Faculties of Medicine (Department of Community Health Sciences), Environmental Design and Biology. Thus, the UCVM graduate programme has been established, providing ample opportunity for Canadian and international students to research areas of improving local and global health in a 'One World, One Health' contextual framework.
Impact to date
It is too early to make any assessment of the impact of the UCVM DVM programme on the attitudes or competencies of its students. At the time of writing, the students had been in the programme for approximately one year. They appeared very receptive and responsive to the concepts of 'One World, One Health', presented through seminar events, International Student Club activities, and through courses such as Animals, Health and Society (VETM 323) that explore the role of veterinarians in supporting the United Nations Millennium Goals (3). They have had structured opportunities for exposure to the 'One World, One Health' concept within the curriculum, as well as extracurricular activities, such as invited speakers and a World Rabies Day function. One point emphasised to the students is that 'One World, One Health', while it has become an imperative as the world has developed and expanded, is not a new concept for veterinary medicine. The philosophy that veterinary medicine exists to serve society through the maintenance of animal and human health has not changed, nor has the concept that veterinarians must consider factors beyond the individual animal or herd.
While the authors cannot offer an assessment of curricular effectiveness, they can provide some interesting numbers and anecdotes on admissions to the programme. Conversations with students revealed that several students relocated within Canada to gain eligibility for admission because of the specific offerings in Ecosystem and Public Health and the perceived broad and inclusive approach to veterinary education. Admission to the programme was based on academic performance and an interview/essay process that attempted to assess attributes that were considered desirable, such as problem-solving skills, moral and ethical reasoning, empathy, communications skills and the ability to work in a team.
The DVM programme normally accepts 30 students a year (34 were accepted for the first year, and 30 for the class of 2013) and students must be Alberta residents. This number of admissions will be reviewed in three years. The faculty received nearly 200 applicants and interviewed 122. Of these 122, 60 were short-listed for entry into the programme. The interests of these 60 students are shown in Figure 1 . It is clear that the interest of students was captured by the concepts and programme offered in Ecosystem and Public Health. Although this information was not used in the selection process, all students were asked to identify their primary and secondary career interests on the application form, and a majority selected Ecosystem and Public Health. Such information on an application must be interpreted carefully; however, it does provide a 'window' on the class. The students have also formed an active International Student Club and Ecosystem and Public Health Club, indicating a sincere interest in exploring opportunities in global health. In future days, UCVM will monitor and evaluate the career choices of the graduates as the programme develops. Innovaciones en la formación veterinaria: incorporación del concepto "Un mundo, una salud" en el plan de estudios de la Facultad de Medicina Veterinaria de la Universidad de Calgary
A. Cribb & B. Buntain
Resumen Al igual que la medicina comparada, el concepto "Un mundo, una salud" es uno de los cimientos de las ciencias veterinarias. Pero los planes de estudios no suelen incluir su presentación, ni la demostración de su importancia. El renovado interés por el concepto "Un mundo, una salud" coincide plenamente con los principios que condujeron a la reciente fundación de la Facultad de Medicina Veterinaria de la Universidad de Calgary. Esa iniciativa, que constituye una de las componentes clave de su programa, es objeto de una especial atención en las materias que cursan los futuros doctores en medicina veterinaria y los estudiantes de posgrado.
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